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AMENDMENTS 

In the Specification; 

Please replace paragraph [0002] with the following: 
[0002J This apphcation is a continuation-in-part of U.S. Application Ser. No. 09/791 ,41 0 
entitled "Method and Apparatus Based on Bundled Capillaries For High Throughput Screening" 
by Jianming Xiao et al., filed February 22, 2001 and claims the benefit of priority to the 
following U.S. Applications: U.S. Application Ser. No. 60/269,642, entitled "Method And 
Apparatus Based On Bundled Capillaries For High Throughput Screening" by Jianming Xiao et 
al., filed Feb. 16, 2001; U.S. Apphcation Ser. No. 60/271,002, entitled 'liquid Arrays" by 
Shiping Chen et al., filed Feb. 22, 2001; U.S. Ser. No. 60/302,735, entitled "Picoliter Fluid 
DeUvery" filed Jul. 3, 2001; U.S. App. Ser. No. 60/314,747, entitled "Desktop Drug Screening 
System," filed Aug. 24, 2001; U.S. App. Ser. No. 60/315,285, entitled "Desktop Drug Screenmg 
System," filed Aug. 27, 2001; U.S. Ser. No. 60/327,686, entitled "Single Use XHTS Chip", filed 
Oct. 4, 2001; U.S. App. Ser. No. not yet assigned, entitled "Reagent Metering", by Shiping 
Chen, filed Feb. 15, 2002, and U.S. Application Ser. No. 09/791,41 1, entitled "Liquid Arrays" by 
Shiping Chen et al., filed February 22, 2001. All of the above applications are incorporated by 
reference herein in their entireties as if fiilly set forth below for all purposes. 

Two page 21's were submitted with the application. Please delete the version of "page 
21" a red-lined copy of which is submitted herewith. 

Please replace paragraph [0093] with tiie following: 
[00931 In a third configuration, referred to as a "chip" format, as shown in Figure 7C, all 

through holes are formed in a soHd piece, which takes a chip shape having a top 680 and a 
bottom 690 surface where probe liquids may enter and exit the through holes. Similar to the 
previously described formats, tiie diameters of the holes are sufficiently small and inner surfaces 

of the holes are sufficiently hydrophiUc such that Hquid probes are retained within the channel by 
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capillary force. The thickness of the chip 692, and hence the length of the through holes, can 
range from about 50jim to several tens of centimeters preferably ranging from 200pm to 1 
centimeter, more preferably 500 jmi to 2 milUmeters. The size of a chip can be as small as 
ImmXlmm, as large as 130mmX130mm. The through hole pattem can be randomly or orderly 
distributed, hi the case of orderly distributed hole pattem, the hole pattem matches that of the 
delivery head capillary, or, in another example, matches the well pattem of a microliter plate (96, 
384, 1 536, 3072, or 6144 well), A chip with microliter plate pattem can be used as a **compound 

2 2 

Ubrary cover" for a microliter plate. The size of the chip can range from 5,000 cm to 0.01 cm , 
or preferably from l,000cm^ to O.lcm^, or more preferably from lOOcm^ to 1 cm^. The array of 
assaying sites on the assaying surface has a spatial pitch ranging from 10mm to l|jm, or 
preferably 1mm to 10|jm, more preferably 500 jum to 50 ]jm. The cross-section of the through 
hole may be circular or any other shape. Further, it may have the same shape and dimension 
along its length, or more preferably, it is stmctured to provide additional assaying ftmctions as 
described in detail later. The through hole structure may have branches or junctions that involve 
multiple paths, hi most cases, the through hole has its second opening on a second surface that is 
substantially parallel to the first surface, where the first opening of the through hole exits. It is 
also possible that the second opening of the through hole exits on the same surface as the first 
one. The diameter of the through hole ranges from 1 0mm to 0, 1 |Lim, or preferably from 1 mm to 
Ijmi, more preferably from 400]Lmi to 10pm. 
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REMARKS 



The specification has been amended to correct the priority information and to delete one 
of two copies of page 21 submitted with the original appUcation. The material added to 
paragraph 93 was originally submitted in the version of the "page 21" now deleted. No new 
matter has been added. 

Attached hereto is a marked-up version of the changes made to the specification and 
claims by the cxirrent amendment The attached page is captioned "Version with markings to 
show changes made ". 

In the unlikely event that the transmittal letter is separated firom this document and the 
Patent Office determines that an extension and/or other relief is required, applicant petitions for 
any required relief including extensions of time and authorizes the Assistant Commissioner to 
charge the cost of such petitions and/or other fees due in coimection with the fihng of this 
document to Deposit Account No. 03-1952 referencing docket no. 473532000620 . However, 
the Assistant Commissioner is not authorized to charge the cost of the issue fee to the Deposit 
Account. 



RespectfixUy submitted. 



Dated: 



March 15, 2002 




Shantanu Basu 
Registration No. 43,3 1 8 



Morrison & FoersterLLP 



755 Page Mill Road 
Palo Alto, California 94304-1018 
Telephone: (650) 813-5995 
Facsimile: (650)494-0792 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Specification; 

Please replace paragraph [0002] with the following: 
[0002] This [invention] application is a continuation-in-part of U.S. Application Ser. No. 

09/791.410 entitled "M ethod and Apparatus Based on Bundled Capillaries For High Thrmip hpiit 
Screening^' bv Jianmine Xi ao et al.. filed February 22. 2001 and claims the benefit of priority to 
the following U.S. Applications: U.S. Application Ser. No. 60/269,642, entitled "Method And 
Apparatus Based On Bundled Capillaries For High Throughput Screening" by Jianming Xiao et 
al., filed Feb. 16, 2001; U.S. Application Ser. No. 60/271,002, entitled "Liquid Arrays" by 
Shiping Chen et al., filed Feb. 22, 2001; U.S. Ser. No. 60/302,735, entitled "Picoliter Fluid 
Delivery" filed Jul. 3, 2001; U.S. App. Ser. No. 60/314,747, entitled "Desktop Drug Screening 
System," filed Aug. 24, 2001; U.S. App. Ser. No. 60/315,285, entitled 'Desktop Drag Screening 
System," filed Aug. 27, 2001; U.S. Ser. No. 60/327,686, entitled "Single Use XHTS Chip", filed 
Oct. 4, 2001; [and] U.S. App. Ser. No. not yet assigned, entitied "Reagent Metering", by Shiping 
Chen, filed Feb. 15, 200 2. and U.S. Application Ser. No. 09/791.41 1. entitled "liquid Arravs" bv 
Shiping Chen et al.. filed Februarv 22. 2001 . All of the above applications are incorporated by 
reference herein in their entireties as if fiilly set forth below for all purposes. 

Two page 21 's were originally submitted. Please delete the entire page 21 which reads as 
follows (A red-lined copy of the "page 21" to be deleted is also submitted): 
[example, a bundle of Im in length with a cavity diameter of 20Mm can store 0.3^ probe liquid, 
sufSciait for hundreds of experiments. 
II.A.3 Chip Format 

[0048 [0052] ^In a tiiird configuration, referred to as a "chip" format, as shown in Figure 

7C, all through holes are formed in a solid piece, which takes a chip shape having an top 680 and 
a bottom 690 surface where probe liquids may enter and exit the through holes. Similar to the 
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previously described fonnats, the diameters of the holes are sufficiently small and inner surfaces 
of the holes are sufficiently hydrophilic such that liquid probes are retained within the channel by 
capillary force. The thickness of the chip 692, and hence the length of the through holes, can 
range &om about SO^un to several tens of centimers. The size of a chip can be as small as 
ImmXlmm. as large as 130mmX130 nmi. The through hole pattern can be randomly or orderly 
distributed. In the case of orderly distr ibuted hole pattern, the hole pattern matc hes that nf th^ 
delivery head capillary, or. in another example, matches the well pattern of a microtiter plate (96. 
384, 1536, 3072, or 6144 wellV A c hip with microtiter plate pattern can be used as a "compound 
library cover" for a microtiter plate. 

120493 [0053] The c^illary array chip can be fabricated in many different ways. 

It may be assembled firom bundling ready-made individual long capillary tubes through out fee 
entire length. The bundling ready-made individual long capillary tubes through out the entire 
length. The bundling can be achieved through epoxy or fusion bonding. The long bundle is flien 
cut to desired length. The second way is to bundle large preform tubes together and extrude the 
preform bundle into a long sohd capillary bundle, then cut into desired length. The third way is 
to mold a large preform of through hole array with a suitable powder mixture, usually made of 
ceramics or metal oxide. The mold is solidified] 
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Please replace paragraph [0093] with the following: 
[0093] hi a third configuration, referred to as a "chip" format, as shown in Figure 7C, all 

through holes are formed in a solid piece, which takes a chip shape having a top 680 and a 
bottom 690 surface where probe liquids may enter and exit the through holes. Sunilar to the 
previously described formats, the diameters of the holes are sufficiently small and inner surfaces 
of the holes are sufficiently hydrophihc such that liquid probes are retained within the channel by 
capillary force. The thickness of the chip 692, and hence the length of the through holes, can 
range fi-om about 50\x[a. to several tens of centimeters preferably ranging from 200^m to 1 
centimeter, more preferably 500 fmi to 2 milhmeters. The size of a chip can be as small as 
ImmXlnmi. as large as 130mmX130mm. The through hole pattern can be randomly or orderly 
distributed, hi the case of orderly distributed hole pattern, the hole pattern matches that of the 
dehverv head caoillarv. or. m another example, matches the well pattern of a microtiter plate <'96. 
384, 1536, 3072, or 6144 wein. A chip with microtiter plate pattern can be used as a "compound 
library cover" for a micr otiter plate. The size of the chip can range firom 5,000 cm^ to 0.01 cm^, 
or preferably from 1 ,000cm^ to 0. lcm^ or more preferably from lOOcm^ to 1 cm^. The array of 
assaymg sites on the assaying surface has a spatial pitch ranging from 10mm to Ijwn, or 
preferably 1mm to lO^im, more preferably 500 urn to 50 \mi. The cross-section of the through 
hole may be circular or any other shape. Further, it may have the same shape and dimension 
along its length, or more preferably, it is structured to provide additional assaying fimctions as 
described m detail later. The through hole structure may have branches or junctions that involve 
multiple paths. In most cases, the through hole has its second opening on a second surface that is 
substantially parallel to the first surface, where the first openmg of the through hole exits. It is 
also possible that the second openmg of the through hole exits on the same surface as the first 
one. The diameter of the through hole ranges from 1 0mm to 0. 1 pm, or preferably from 1 mm to 
lum, more preferably from 400pm to 10pm. 
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example, a bundle of Im in length with a cavity diameter of 20|im can store 0.3^il probe 
liquid, sufficient for hundreds of experiments. 
11. A3 Chip Fomiat 

[00 4 81 \ f00521 In a third configuration, referred to as a **chip" format, as shown in 
Figure 7C^all through holes are formed in a soUd piece, which takes a chip shape having 
an top 680 and a bottom 690 surface where probe hquids may enter and exit the through 
holes. Similar toJthe previously described formats, the diameters of the holes are 
sufficiently small md inner surfaces of the holes are sufficiently hydrophilic such that 
liquid probes are retained within the channel by capillary force. The thickness of the chip 
692, and hence the length ^the through holes, can range fi:om about 50|4.m to several 
tens of centimeters. The size ofia chip can be as small as ImmXlmm. as lar^e as 
130nmiX130nmi. The through holepattem can be randomly or orderly distributed. In 
tlie case of orderly distiibuted hole pattern, the hole pattem matches that of the deliveiy 
head capillary, on in another example, matches the well pattern of a microtiter plate (96, 
384. 1536. 3072. or 6144 well). A cliip with niKTOtiter plate pattem can be used as a 
''compound library cover'" for a microtiter plate. \ 

[00 4 9] — 100531 T he capillary array chip can be fabncated in many different ways. It 
may be assembled firom bundling ready-made individual loiikcapillary tubes through out 
the entire length. The bundling can be achieved through epoxy ot fiision bonding. The 
long bundle is then cut to desired length. The second way is to bundle large preform 
tubes together and extrude the preform bundle into a long solid capillary bundle, then cut 
into desired length. The third way is to mold a large preform of through h\le array with a 
suitable powder mixture, usually made of ceramics or metal oxide. The molois soUdified 
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